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ABSTRACT
EVALUATING THE UNDESIRED OUTCOMES OF RESPONSE INTERRUPTION AND
REDIRECTION.

By
Nicole LaFoille
Stereotypy is commonly defined as “frequent repetition of the same, typically purposeless
movements, gestures, vocal sounds or utterances”, (Merriam-Webster Collegiate Dictionary,
n.d.) and is a common perseverative behavior that is observed among children with autism
spectrum disorder and other developmental disabilities. Stereotypy may result in interference
with educational and therapeutic activities for the child. The present study sought to determine if
the punishment procedure, response interruption and redirection (RIRD), is effective in reducing
stereotypy during natural environment training without demonstrating other undesired behaviors
that are associated with punishment procedures, including aggression, avoidance of staff, etc.
Results of this study indicated that RIRD was effective in reducing stereotypy for one
participant, and did not result in increased aggression, avoidance of staff, or decreased
appropriate vocalizations for either of the participants.

Key Words: Response interruption and redirection, stereotypy, autism, natural environment
training
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CHAPTER I: INTRODUCTION
According to the Autism and Developmental Disabilities Monitoring (ADDM) Network,
established by the Centers for Disease Control (CDC), approximately 1 in 54 children, aged eight
years old, are diagnosed with an autism spectrum disorder (ASD) (Maenner et al., 2016). Many
children diagnosed with autism spectrum disorder display various forms of problem behavior,
including stereotypy. A systematic review of the literature has shown that 88% of children
diagnosed with autism spectrum disorder engage in some form of stereotypic behavior (Chebli et
al., 2016). Stereotypic behavior is defined as “frequent repetition of the same, typically
purposeless movements, gestures, vocal sounds or utterances” (Merriam-Webster Collegiate
Dictionary, n.d.). Stereotypic behavior can be socially stigmatizing for children and adults
diagnosed with autism spectrum disorder because these stereotypies are often perceived as
inappropriate behaviors for the individual's age. This may lead to restricted social interactions
and has been proven to directly interfere with an individual’s learning (Cunningham &
Schreibman, 2008).
Stereotypic behaviors are one of the three core diagnostic features of an autism spectrum
disorder (American Psychiatric Association, 2000). Repetitive or stereotypic behaviors are often
the target of behavioral interventions for children with autism spectrum disorder. Treatment of
stereotypy, according to Cunningham and Schreibman (2008), should be based on the function of
the behavior, rather than what it looks like alone, and that it should not be assumed that an
individual’s stereotypic behavior is maintained by automatic reinforcement. A number of
treatments for stereotypy have been identified in the behavioral literature as being effective in
producing at a minimum, short-term reductions in stereotypy. These treatments include
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antecedent manipulations, sensory extinction, differential reinforcement procedures, and
response interruption and redirection (Rapp & Vollmer, 2005).
Antecedent manipulations are procedures used to alter the individual’s environment prior
to them engaging in the stereotypic behavior. An example of an antecedent manipulation is
environmental enrichment. Environmental enrichment is a procedure in which stimuli that are
intended to indirectly reduce stereotypy are provided to the individual. These stimuli are meant
to provide a competing source of reinforcement to the stereotypic behavior. Sensory extinction is
a procedure used to block or reduce the consequence of the stereotypic behavior to the extent that
stereotypy is reduced or eliminated. Several differential reinforcement procedures have been
used in the treatment of stereotypy including differential reinforcement of alternative behaviors,
differential reinforcement of other behavior, and differential reinforcement of low rates of
behavior. These procedures reinforce other behaviors in an effort to occupy the time that
stereotypy was previously engaged in (Rapp & Vollmer, 2005). Past research identified that
differential reinforcement procedures are not always successful in decreasing stereotypic
behaviors. An article by Fellner and colleagues, found that it was necessary to include response
blocking with differential reinforcement in the treatment of stereotypy (Ahearn et al., 2007).
Response Interruption and Redirection Research
Numerous studies have shown response interruption and redirection (RIRD) to be an
effective treatment for stereotypy in children with autism spectrum disorder (Ahearn et al., 2007;
Cassella et al., 2011; Ahrens et al., 2011; Schumacher & Rapp, 2011). RIRD was identified by
Ahearn and colleagues (2007), as a positive punishment contingency. A punishment procedure
has been defined in past research as “an environmental change contingent on behavior that
produces a decrease in responding over time” (Lernam & Vorndran, 2002). Punishment
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procedures have been shown to be effective in clinical applications and can be critical to
treatment success (Lerman & Vorndran, 2002).
Ahearn and colleagues (2007) conducted a study to demonstrate the effects of RIRD on
vocal stereotypy. The main purpose of this study was to systematically assess and treat vocal
stereotypy in children diagnosed with autism spectrum disorder. The participants in the study
were four children, between the ages of three and eleven years old, who were diagnosed with
autism spectrum disorder and engaged in vocal stereotypy. Participants were referred for the
study by educational or clinical service providers (Ahearn et al., 2007).
Prior to the implementation of RIRD, a functional analysis was conducted with each
participant to determine the maintaining contingencies of vocal stereotypy. The results of the
functional analysis determined that stereotypy occurred most frequently during the alone
condition for two participants, undifferentiated for one participant, and highly variable for the
last participant; vocal stereotypy was not mediated by social contingencies. An ABAB
withdrawal research design was used to evaluate the effects of intervention on vocal stereotypy.
Baseline sessions were conducted for each participant in which no programmed consequences
were provided for engaging in vocal stereotypy. Baseline sessions continued for at least three
days or until steady state responding occurred. RIRD was implemented in sessions identical to
the baseline sessions. However, vocal stereotypy was now interrupted by the experimenter and
the participant was redirected to engage in an appropriate alternative vocalization.
Implementation of RIRD occurred until the participant complied with three consecutive correct
responses to the redirection. During implementation of RIRD, the participant was unable to
engage in vocal stereotypy. If vocal stereotypy occurred during redirection, instructions were
provided until the participant completed three responses free of stereotypy. Sessions were
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discontinued when the participant was free of stereotypic behavior for a minimum of five
minutes (Ahearn et al., 2007).
The results of this study indicate that RIRD was effective in decreasing the frequency of
vocal stereotypy in each of the participants. The implementation of RIRD also increased
appropriate vocalizations in three of the four participants. While this study was effective in
demonstrating the effectiveness of RIRD as an intervention for stereotypy, there were several
limitations in the research, including the need to use consistent measurement procedures across
treatment and assessment and a brief return to baseline for one participant in which behavior did
not return to baseline levels (Ahearn et al., 2007).
The study conducted by Ahearn and colleagues (2007) was the basis for a number of
replication studies including studies conducted by Liu-Gitz and Banda (2009), Ahrens and
colleagues (2011), and Cassella and colleagues (2011). These studies were conducted with the
purpose to replicate and extend the findings of research on RIRD. Liu-Gitz and Banda (2009)
conducted a study to replicate the findings of Ahearn and colleagues (2007) and sought to extend
the findings by including a social validity measure of the procedures. This study was conducted
with one ten-year-old male who was diagnosed with autism spectrum disorder. Researchers first
conducted a functional analysis of the stereotypic behavior. The hypothesized function of
stereotypy based on the functional analysis was automatic reinforcement (Liu-Gitz & Banda,
2009).
Following the functional analysis, Liu-Gitz and Banda examined the effects of the RIRD
using an ABAB reversal design. Baseline data was collected in a treatment as usual setting in the
participants’ school. RIRD was identical to the procedures used by Ahearn and colleagues
(2007). Results of the intervention demonstrated that RIRD was effective in reducing stereotypic
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behaviors to near zero rates. The social validity measure reported positive feedback on the
procedure of RIRD and it was agreed that the intervention improved the participants behavior
(Liu-Gitz & Banda, 2009).
Cassella and colleagues (2011) conducted a study to replicate and extend the findings of
previous research by using motor response instructions to redirect the participants' vocal
stereotypy. This was done to evaluate if RIRD was effective only when compatible responses
were used to redirect the behavior. Casella and colleagues used an ABAB reversal design to
conduct this study. Baseline conditions involved no demands or consequences provided to the
participant following vocal stereotypy. In the RIRD condition, stereotypic behaviors were
interrupted, and an alternative response was given to the participant (Cassella et al., 2011).
Procedures for the RIRD condition included gaining the participants’ attention by vocally
stating the child's name. After gaining the participants attention, a one-step motor instruction was
provided. Prompting for the motor response was provided if it was needed. Following the
completion of the motor response praise was provided to the participant. Rates of stereotypic
behaviors were high and variable during baseline conditions. When intervention was
implemented immediate and substantial decreases in vocal stereotypy occurred. The results of
this study demonstrated a decrease in stereotypic behaviors while using unmatched responses.
This study did not replicate Ahearn and colleagues (2007) findings of increased appropriate
vocalizations of participants in the study (Cassella et al., 2011).
Ahrens and colleagues (2011) conducted a study to replicate and extend the findings of
Ahearn and colleagues (2007). This study evaluated the effectiveness of RIRD on vocal and
motor stereotypic behavior by using both vocal and motor redirection responses. Three
experiments evaluated the effects of RIRD on stereotypy as well as to evaluate what mechanisms
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make up RIRD. The first experiment used motor and vocal instructions in RIRD to redirect vocal
stereotypy. The second measured the effects of both vocal and motor RIRD procedures on vocal
and motor stereotypy. Lastly, the third experiment examined the effects of RIRD as either an
extinction procedure or a punishment procedure (Ahrens et al., 2011).
Ahrens and colleagues (2011) used a combination of a reversal and multielement design
to compare the effects of the vocal and motor RIRD procedures in experiment one. Baseline
conditions were conducted in which the participants did not receive any consequences for
engaging in vocal stereotypy. However, praise was provided for appropriate vocalizations during
this condition. During the RIRD condition, the therapist gained the participants attention and
provided an instruction that required the completion of either a vocal response or a motor
response contingent on vocal stereotypy. RIRD trials continued until the participant provided
three correct responses free of engagement in stereotypy. The results demonstrated the
effectiveness of RIRD by using both vocal and motor responses in reducing vocal stereotypy
(Ahrens et al., 2011).
In experiment two, Ahrens and colleagues used a combined reversal and multielement
design to compare vocal and motor response effectiveness on both vocal and motor stereotypy.
The procedures used in this experiment were similar to the procedures used in experiment one.
Baseline conditions were the same as baseline conditions explained for experiment one. RIRD
conditions were the same except for motor and vocal responses were contingent on engagement
in vocal or motor stereotypy. Results indicated that both vocal and motor responses used in the
RIRD condition were effective in reducing participants’ vocal and motor stereotypy. The results
are consistent with past research conducted on overcorrection and suggest that RIRD procedures
may function as a punishment procedure on individuals’ behavior (Ahrens et al., 2011).
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Experiment three was conducted to identify if RIRD functioned as an extinction or
punishment procedure to the participants. This was evaluated by integrating a fading procedure
with one participant after experiment one, to identify the mechanisms that make RIRD effective.
Procedures used in this experiment were described by Lerman and Iwata in 1996. The
procedures included three fading levels in which either 50%, 25%, or 10% of occurrences of
stereotypy were treated with RIRD. The rationale provided for this experiment was that if the
RIRD intervention functioned as punishment, stereotypy would decrease in the fading condition
in which more responses were blocked (i.e. 50% of occurrences). If RIRD intervention
functioned as extinction, stereotypy would persist in the fading condition in which more
responses were blocked. The results were consistent with the rationale that the more consistently
occurrences of stereotypy were blocked, a reduction of stereotypic behaviors were observed
indicating that the procedures of RIRD function as punishment for stereotypic behaviors (Ahrens
et al., 2011).
The previous research has demonstrated that RIRD is effective in reducing stereotypic
behavior in children diagnosed with autism. Giles and colleagues (2012), conducted both
response blocking and RIRD interventions as treatment for automatically maintained motor
stereotypy. This study demonstrated the effectiveness of both procedures as well as to identify
which procedure participants preferred when comparing response blocking and response
interruption (Giles et al., 2012).
Giles and colleagues (2012) indicated that behaviors maintained by an automatic function
can be difficult to treat due to the behavior itself producing the reinforcing consequence.
Reinforcement based procedures can be effective in treating such behaviors, however, they do
not always produce effective outcomes. Therefore, procedures such as response blocking and
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response redirection need to be evaluated. Participants were three children diagnosed with autism
spectrum disorder. A functional analysis was conducted prior to intervention to determine the
maintaining function of motor stereotypy. After the functional analysis procedure, the
intervention was implemented using an ABAB reversal design with an embedded multielement
design. The baseline condition was implemented in two separate conditions in which one
therapist wearing red was present for a number of sessions and one therapist wearing blue was
present for the remaining sessions. No consequences were provided contingent on stereotypy
during baseline conditions (Giles et al., 2012).
The intervention procedures were alternated between response blocking and response
redirection. During the redirection procedure, the therapist wearing a red shirt implemented the
procedure. Contingent on motor stereotypy, the therapist would deliver a vocal instruction to the
participant. If the participant did not respond a hierarchy of prompting was provided until the
response was produced. Following three correct vocal responses in the absence of stereotypy, the
therapist provided praise to the participant. During the response blocking procedure, the therapist
wearing a blue shirt implemented response blocking contingent on the occurrence of motor
stereotypy. When implementing response blocking, the therapist would physically block the
motor stereotypy from occurring and provided a firm vocal response of “no” to the participant.
Both response blocking and response redirection were effective in decreasing motor stereotypy
in all three participants (Giles et al., 2012).
Following exposure to both procedures, the experimenters conducted a concurrent-chain
preference assessment. This was conducted to evaluate which intervention the participants of the
study preferred. The preference assessment was conducted by placing two colored pieces of
paper on the door of the intervention room at eye level of the participants. The colored papers
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were associated with the color of the therapist’s shirts during intervention. The location of the
colored paper was randomly alternated across sessions. When the participant approached the
door, they were prompted to choose one. Upon selection of one of the papers, the procedure
associated with that color was implemented for a five-minute session. The results of the
preference assessment indicated that all three participants preferred the response redirection
procedure (Giles et al., 2012).
Undesired Outcomes of Punishment Procedures
In the field of applied behavior analysis, practitioners are taught to always use the most
effective and least restrictive treatment (Behavior Analyst Certification Board, 2014). However,
some behaviors that are identified as behaviors relevant for reduction may require more
restrictive treatments, including some forms of punishment procedures. Professionals in varying
fields identify general statements that are believed to be true about punishment. These statements
generally state that punishment produces an undesirable emotional state, aggressive behavior,
and that punishment usually results in escape or avoidance behavior (Johnston, 1985). The
effectiveness of punishment procedures relies on many different factors. The article “Some
Effects of Punishment on Children's Behavior”, written by Ross Parke (1969), identified factors
that directly relate to the effectiveness of punishment procedures as well as identifying some
indirect undesired outcomes punishment may produce.
Factors that have been identified as having a direct effect on punishment procedures
include the timing and the intensity of punishment. The article identified that “the longer the
delay between the initiation of the act and the onset of punishment, the less effective the
punishment for producing response inhibition” (Parke, 1969). Meaning that the sooner a
punishing response is provided following a response, the more effective the procedure will be in
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reducing that behavior. The intensity or magnitude of punishment procedures is generally not
researched due to the ethical implications involved in using severe punishment procedures.
Therefore, it is assumed that increasing the intensity of a punishment procedure will result in
greater reductions of the behavior being targeted (Parke, 1969).
Undesired outcomes of punishment have been identified by Parke (1969) and Lerman &
Vorndran (2002). Parke identified escape or avoidance behaviors occurring, in the presence of
the mediator of punishment, as a result of the punishing contingencies. Due to avoidance
behavior, the mediator may not be able to positively influence the use of appropriate behaviors
and the individual will contact reinforcement less often (Parke, 1969). Lerman and Vorndran
(2002) conducted a review of literature and identified several undesirable effects when using
punishment-based treatment procedures. Increased aggression and or increased emotional
responding are typically the undesired outcomes that are warned against before implementing a
punishment procedure. Punishment procedures may cause an increase of aggressive behavior
towards the individual implementing the procedure, or may increase emotional responding of the
individual, such as crying or screaming. Desirable effects of punishment that were identified by
the authors included an increase in appropriate behaviors as well as a decrease in inappropriate
behaviors that were not targeted by the punishment procedures. The results of this review
indicate that treatments based upon the principles of punishment have advantages, treatment is
effective, as well as disadvantages, such as undetermined side effects (Lerman & Vorndran,
2002).
Mayhew and Harris (1978), demonstrated escape/avoidance behavior as discussed in
Parke (1969) as well as an increase in aggressive behavior when punishing contingencies were
used to decrease self-stimulatory behaviors. The purpose of this study was to determine if
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specific undesired outcomes were a result of the use of punishment procedures. Participants were
two adolescents who engaged in frequent and intense self-stimulatory behavior. Data was
collected on self-stimulatory behavior, aggressive behavior, social behavior, and toy play
throughout the study. A within subjects’ reversal design was used with conditions consisting of
baseline, toys only, punishment, a punishment probe was included for participant one and
differential reinforcement of other behavior conditions were included for participant two.
Mayhew and Harris (1978), conducted baseline sessions in which the participant and the
experimenter were in the session room with no other materials. The experimenter provided
attention to the participant upon engagement in appropriate social behavior, and no programmed
consequences were provided for engagement in self-stimulatory behavior. Following baseline
conditions, a toys only condition was implemented. The toys only condition was the same as
baseline with the addition of toys in the environment. A punishment condition was then
presented to both participants in which the experimenter, contingent on self-stimulatory
behavior, shouted “no” toward the participant. If the participant continued to engage in selfstimulatory behavior, the experimenter would shout “no” again, and slap the back of the
participants’ hand. Following the punishment condition, both participants returned to the toys
only condition. Participant one then received a punishment probe that was the same as the
punishment condition, but shorter in duration. Participant two received an addition of differential
reinforcement of other behavior conditions in which they received candy, candy and music, or
breakfast food, every 10 seconds in which they did not engage in self-stimulatory behavior.
The results of this study indicated that negative undesired outcomes associated with
punishment procedures occurred for both participants. Participant one engaged in an increase of
aggressive behaviors from zero percent of occurrence to an average of 27 percent of punishment
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sessions. Participant two engaged in social behavior with the experimenter during baseline and
the toys only conditions, and the implementation of the punishment condition resulted in a
decrease of social behavior. The absence of aggressive and escape/avoidance behaviors in other
conditions of the study suggest that the behavior is a result of the punishment condition
(Mayhew & Harris, 1978).
Rationale
Individuals who are diagnosed with autism spectrum disorder often engage in stereotypic
behaviors that can be stigmatizing and may interfere with social relationships as well as their
academic engagement (Cunningham & Schreibman, 2008). It is important for practitioners in the
field to review the literature and select the most effective and least restrictive treatment for
stereotypic behaviors (Behavior Analyst Certification Board, 2014). Despite numerous studies
identifying RIRD as an effective treatment procedure for stereotypy, many practitioners may
avoid using this procedure. RIRD has been identified as functioning as a punishment procedure,
and thus is likely to produce potential undesired outcomes associated with punishment
procedures (Parke, 1969; Lerman & Vorndran, 2002).
RIRD is identified as a punishment procedure due its intended use of decreasing
stereotypic behavior following intervention (Ahearn et al., 2007; Ahrens et al., 2011). However,
no studies to date have demonstrated that RIRD is likely to produce the undesired outcomes,
such as increased emotional responding, and avoidance of punishing agents, that are commonly
associated with other punishment procedures (Parke, 1969; Lerman & Vorndran, 2002). If RIRD
is observed to minimally produce undesired outcomes relating to punishment, then RIRD may be
considered an effective and least restrictive treatment for stereotypic behavior. If punishment
side effects are not observed during intervention, then this effective treatment is being withheld
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from individuals for no reason other than the procedure being “punishment” by definition.
Therefore, the purpose of this study is to evaluate the extent to which RIRD produces the
undesired outcomes that are identified in punishment procedures when implemented in order to
reduce stereotypy.
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CHAPTER II: METHOD
Participants
Participants were recruited from a Mid-Western University based Applied Behavior
Analysis (ABA) clinic setting and included three children who were receiving ABA services
from the clinic. The clinic’s clinical supervisor provided information of the study to all
caregivers of the clients who were currently displaying stereotypy to inform them of the
opportunity to participate in this study. Upon interest in the study, the clinical supervisor
provided the information for the study, in the form of the parent consent form, to caregivers.
Caregivers were provided a chance to review the consent form and to ask questions, related to
the study. Caregivers were asked to return a signed copy of the consent form along with a signed
COVID-19 participant agreement and release. No compensation was provided for participating
in the study as participants were previously enrolled in the clinic’s treatment program. To be
included in the study the participant must have; been currently enrolled in ABA services through
the clinic, engage in stereotypy, and be between the ages of two and seventeen years old.
Aaron was a 7-year-old male diagnosed with autism spectrum disorder and hypotonia.
Aaron engaged in moderate to high levels of vocal and motor stereotypy. Aaron vocally
communicated using phrases and short sentences to request preferred items and activities. Aaron
was receiving language/skill acquisition services from the clinic. Spencer was a 13-year-old
male, diagnosed with autism spectrum disorder and down syndrome. Spencer engaged in high
levels of vocal and motor stereotypy and communicated his requests by using gestures. Spencer
was receiving skill acquisition services from the clinic.
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Stimuli and Setting
Baseline and intervention sessions were conducted in individual treatment rooms at the
clinic. Within the clinic, there were four separate rooms in which sessions took place. Each room
consisted of a small table, two chairs, an array of toys for the clients to engage with during
natural environment training, and the participants preferred edibles. GoPro cameras were placed
on tables within the treatment room to record all RIRD sessions throughout the study for
purposes of data collection. Materials that were used in this study included an array of toys
within the session rooms for use during natural environment training and necessary data
collection materials utilized for the clinic.
Experimental Design
A multiple baseline across participants with simultaneous measures design was used to
evaluate the relationship between RIRD intervention procedures, stereotypy, appropriate
vocalizations, aggression, and social interactions. This study sought to replicate and extend the
findings of Cassella and colleagues (2011) study.
Dependent Variables
Four dependent variables were observed throughout the course of this study. These
variables included stereotypy (vocal or motor), appropriate vocalizations, aggressive behavior,
and social interactions. Vocal stereotypy is defined as any instance of non-contextual or nonfunctional vocalizations which include repetitive vocal noises, words, or phrases that are
unrelated to the current situation. Motor stereotypy is defined as repeated body movements that
are non-functional in the current context which include hand flapping, body rocking, and head
shaking. Appropriate vocalizations are defined as vocalizations that are appropriate for the
participants age and the current setting. Appropriate vocalizations included requests for attention,
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breaks, or tangibles as well as comments made that are contextually relevant. Aggressive
behavior was defined as the participant making physical contact with staff, using their body or an
object, with enough force to make an audible sound and/or leave a mark on the skin. Social
interaction was defined as the act of initiating vocalization, approaching within 2 feet, or
engaging in an action, with/towards the staff in the room. Data was collected on the four
dependent variables using a discontinuous data recording procedure.
Dependent Measures and Reliability
Measurement
Data was collected on stereotypy, aggressive behavior, social interactions, and
appropriate vocalizations using a partial interval data collection procedure. Partial interval data
was collected using 30 second intervals for each participant's 30-minute sessions. Data was
derived from video recordings of each session and recorded using a phone application, Insight, to
collect all data. The Insight application was used as it had the capability to record all four
behaviors in 30 second intervals for the 30-minute sessions. No personally identifiable
information was placed into the application and data was exported to the clinic’s secured internet
server. A trained observer would collect data from these videos and if any of the listed behaviors
occurred at any point within the 30 second interval, the data collector clicked that behaviors box
in the corresponding interval. A second trained observer collected data on 30 percent of each
participant's sessions via video recordings to obtain interobserver agreement data.
Natural Environment Training Interactions: Pre and Post Intervention
Pre, during, and post data were collected on the occurrences of vocal or physical
interactions with the staff member who implemented the intervention, appropriate vocalizations,
aggressive behavior, social interactions, and stereotypy, throughout free-operant play and NET.
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Data was collected via video using the Insight app for the three conditions (pre, during, and post
intervention), to determine if the procedure of RIRD had undesired outcomes on the participants
behavior following intervention when compared to baseline levels.
Interobserver Agreement (IOA) Data
All data was collected by the lead researcher for the duration of the study. One research
assistant who was trained on the data collection procedures and behavioral definitions,
independently recorded the occurrences of dependent variables for each participant. IOA
percentages were determined by calculating the total count agreement. This was done by
dividing the smaller total instances of behavior by the larger total instances of behavior indicated
during data collection and multiplying by 100. Interobserver Agreement (IOA) Data was
collected for 30-33 percent of sessions for each participant and IOA scores ranged from 90-100
percent agreement.
Procedures
Baseline sessions were conducted for thirty minutes for each participant. When
participants were present at the clinic for scheduled sessions trained staff would conduct baseline
sessions at the beginning or end of the participants’ sessions. Upon introduction to the baseline
session, the participant would engage in ten minutes of free-operant play in the session room.
While the participant was in the free-operant condition, they were able to engage with any items
or activities within the room. Staff were present and were instructed not to engage with the
participant until the participant-initiated interaction. When participants approached staff and
interacted, the staff would briefly engage with the participant then return to no engagement. A
ten-minute natural environment training (NET) condition would be conducted as a treatment as
usual condition. During this time, staff were instructed to interact with the participant as they
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typically would during natural environment training to evoke verbal operants throughout the
condition. This was done as a means of assessing the participants engagement with staff in NET
as usual in comparison to RIRD interventions. Following the NET condition, a second tenminute free operant play condition took place. During baseline, no programmed consequences
were provided to the participant for engaging in stereotypy.
NET/RIRD intervention sessions were conducted in conditions similar to baseline.
Participants would first engage in ten minutes of free operant play and at the end of the first tenminute free operant condition, the staff then implemented a ten-minute NET/RIRD condition.
During this condition the staff ran a natural environment training (NET) procedure. Staff were
instructed to engage in play with the participants and place demands through play to evoke
verbal operants. In this condition, contingencies were in place for engagement in stereotypy.
Upon engagement in stereotypy, the staff would state the participants name, establish that they
had the participants attention by gaining eye contact, and provide a motor instruction or a vocal
instruction. During RIRD, if the participant incorrectly completed the response, or did not
respond within 5 seconds of instruction, the staff would follow a prompting procedure.
Staff used a prompting procedure that ranged from least restrictive to most restrictive.
First, if the participant responded incorrectly or did not respond to the instruction, the staff would
model the correct action. Following modeling, if the participant did not respond to the model
prompt, gentle manual prompting was used. Manual prompting included guiding the learner from
their elbow, then guiding the learner from their wrist, and lastly hand-over-hand prompting to
complete the task. Upon completion of three consecutive correct responses to instruction the
participant received social praise from the staff and the participant returned to natural
environment training. Following the ten-minute RIRD condition, the participant returned to a
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second ten-minute free operant play condition to demonstrate if there was a relationship between
RIRD and avoidance of the staff that were conducting the procedure.
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CHAPTER III: RESULTS
Stereotypy
The percent of intervals in which both Aaron and Spencer engaged in stereotypy occurred
in pre, during, and post intervention conditions are displayed in Figure 1. Pre-intervention
conditions are displayed as the line with open circle markers, NET/RIRD conditions are
displayed as closed diamonds markers, and post-intervention conditions are displayed as open
square markers. Baseline levels of stereotypy for pre, NET/RIRD, and post intervention
conditions for Aaron were of a moderate to high level with an average of 79, 66, and 55 percent
of intervals, respectively. Baseline levels of stereotypy for pre, NET/RIRD, and post intervention
conditions for Spencer were of a low to high level with an average of 70, 66, and 64 percent of
intervals, respectively. It should be noted that during Spencer’s baseline session 6 and session 7,
Spencer was engaged in other maladaptive behavior in the form of inappropriate sexual behavior.
Treatment conditions for both Aaron and Spencer demonstrated large amounts of
variability. Treatment levels of stereotypy for pre, NET/RIRD, and post intervention conditioned
for Aaron were demonstrated for an average of 64, 39, 56 percent of intervals, respectively.
Treatment levels of stereotypy for Spencer were demonstrated for an average of 61, 67, and 41
percent of intervals, respectively. RIRD intervention appeared to show reductions of Aaron’s
stereotypy during NET/RIRD intervention conditions by approximately 27 percent. Levels of
stereotypy in pre- NET/RIRD intervention conditions demonstrated an approximate 15 percent
reduction of stereotypy and post- RIRD intervention conditions did not appear to have significant
reductions in stereotypical behavior for Aaron. For Spencer, NET/RIRD intervention did not
appear to show significant decreases of stereotypy during intervention. Levels of stereotypy in
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pre- and post- intervention conditions showed a reduction of stereotypy by approximately 9 and
23 percent, respectively for Spencer.
Overall, for Aaron, RIRD demonstrated expected results of the positive punishment
procedure. When intervention is in place, RIRD is generally effective in reducing occurrences of
stereotypy. However, when removed, RIRD would no longer reduce effects on the participants
stereotypy, and it returns to near baseline levels. For Spencer, significant reductions in stereotypy
were not observed during RIRD intervention. Levels of stereotypy appeared to occur less
frequently during the free-operant, pre- and post- conditions.

Figure 1. The figure above displays the percent of intervals in which stereotypy occurred during
pre-, NET, and post- intervention conditions.

21

Aggression
The percent of intervals in which both participants engaged in aggression occurred in pre,
during, and post intervention conditions are displayed in Figure 2. Pre- intervention conditions
are displayed as the line with open circle markers, NET/RIRD conditions are displayed as closed
diamonds markers, and post- intervention conditions are displayed as open square markers.
Baseline conditions of aggression for both Aaron and Spencer occurred at zero percent of
intervals for pre-, NET/RIRD, and post- intervention conditions. When NET/RIRD intervention
was introduced, neither participant demonstrated significant increases in aggressive behavior
towards staff. Aaron demonstrated one event of aggression towards staff during the NET/RIRD
condition of session 16. No other events of aggression were demonstrated by Aaron during the
study. Spencer did not engage in aggression towards staff during the study. Results of zero to
low increases in aggressive behavior towards staff indicate that RIRD did not have an undesired
effect of increasing aggressive behavior that is often associated with other punishment
procedures.
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Figure 2. The figure above displays the percent of intervals in which aggression occurred during
pre-, NET, and post- intervention conditions.

Appropriate Vocalizations
The percent of intervals in which both participants engaged in appropriate vocalizations
occurred in pre, during, and post intervention conditions are displayed in Figure 3. Preintervention conditions are displayed as the line with open circle markers, NET/RIRD conditions
are displayed as closed diamonds markers, and post- intervention conditions are displayed as
open square markers. Baseline levels of appropriate vocalizations for pre-, NET/RIRD, and postintervention conditions for Aaron were of a low to moderate level with an average of 5, 34, and
26 percent of intervals respectively. Spencer did not engage in appropriate vocalizations during
the baseline condition.
Treatment conditions for Aaron demonstrated large amounts of variability. Treatment
levels of appropriate vocalizations for pre-, NET/RIRD, and post- intervention conditions for
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Aaron were demonstrated for an average of 23, 56 and 28 percent of intervals respectively.
Spencer did not engage in appropriate vocalizations during the intervention condition.
NET/RIRD intervention appeared to show increases of Aaron’s stereotypy during pre- and
NET/RIRD conditions by approximately 17 percent for pre-intervention conditions and 22
percent of NET/RIRD conditions.
RIRD intervention did not demonstrate an effect on Spencer’s appropriate vocalizations
throughout this study. Overall, Aaron demonstrated increases in appropriate vocalizations during
pre-intervention and NET/RIRD conditions. Due to the increase of appropriate vocalizations at
the end of Aaron’s baseline condition, it cannot be determined if RIRD resulted in the increase of
appropriate vocalizations during treatment. The increase in appropriate vocalizations in the NET
condition at the end of baseline and in the NET/RIRD condition throughout treatment may be a
result of increased natural environment training vocal demands placed on Aaron. These results
did not support previous literatures findings that RIRD increased appropriate vocalizations
(Ahearn et al., 2007). However, it does indicate that RIRD did not over suppress appropriate
vocalizations when it is implemented.
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Figure 3. The figure above displays the percent of intervals in which appropriate vocalizations
occurred during pre-, NET, and post- intervention conditions.

Social Interactions
The percent of intervals in which both participants engaged in social interactions
occurred in pre-, NET/RIRD, and post- conditions are displayed in Figure 4. Pre- intervention
conditions are displayed as the line with open circle markers, NET/RIRD intervention conditions
are displayed as closed diamonds markers, and post- intervention conditions are displayed as
open square markers. Baseline levels of social interactions for pre-, NET/RIRD, and postintervention conditions for Aaron were of a low to moderate level with an average of 36, 55, and
50 percent of intervals, respectively. Baseline levels of social interactions for pre-, NET/RIRD,
and post- conditions for Spencer were of a low to moderate level with an average of 11, 27, and
14 percent of intervals, respectively.
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Treatment conditions for Aaron demonstrated large amounts of variability. Treatment
levels of social interactions for pre-, NET/RIRD, and post- intervention conditions for Aaron
were demonstrated for an average of 38, 74, and 44 percent of intervals, respectively. Treatment
levels of social interactions for Spencer were demonstrated in an average of 24, 68, and 22
percent of intervals, respectively. RIRD intervention appeared to show an increase of Aaron’s
social interactions during intervention conditions by approximately 19 percent. Levels of social
interactions in pre- intervention conditions did not appear to have significant reductions in social
interactions with staff for Aaron. Levels of social interactions in post- RIRD intervention
conditions appeared to show slight reductions, 6 percent, in social interactions with staff for
Aaron. RIRD intervention appeared to show increases of social interaction in pre-, NET/RIRD,
and post- conditions for Spencer by approximately 12, 40, and 8 percent respectively.
Overall, an increase in the average percent of intervals in which in social interactions
with staff occurred during RIRD was observed. However, due to the increase of social
interactions at the end of both Aaron and Spencer’s baseline conditions, it cannot be determined
if RIRD was the cause of increased social interactions with staff during this study. The increase
in social interactions in the NET condition at the end of baseline for both participants may be a
result of increased natural environment training demands placed on both of the participants.
Although it cannot be determined if increases in social interactions were a result of the
intervention, it does indicate that implementing RIRD did not result in avoidance of staff as
significant reductions in social interactions were not observed during NET/RIRD conditions.
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Figure 4. The figure above displays the percent of intervals in which social interactions occurred
during pre-, NET, and post- intervention conditions.
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CHAPTER IV: DISSSION
The purpose of this study was to evaluate the extent to which response interruption and
redirection (RIRD) produces the undesired outcomes that are commonly identified to occur when
punishment procedures are implemented. If participants showed a decrease in stereotypy, a stable
rate or increase in appropriate vocalizations and social interactions, and no increases in
aggressive behavior, it could be determined that RIRD is a potentially effective treatment in
reducing stereotypy without introducing the undesired effects commonly associated with
punishment procedures (aggression, decreased vocalizations, and avoidance behavior).
The results of the current study suggest that implementing RIRD with children in a clinic
setting did not increase or decrease engagement in behaviors commonly suggested with the use
of punishment procedures. It should be noted that the participants that were included in the study
did not engage in frequent aggressive behavior towards others prior to the study. Clients with
varying levels and topography of behavior may respond to the RIRD procedures differently and
researchers should take individual client’s behavior into consideration when implementing this
procedure.
There are many variations of RIRD within the literature that may be more effective in
reducing occurrences of stereotypy. Variations include, but are not limited to, the presentation of
matched instructions for vocal or motor stereotypy and more intense intervention. Instructions
presented to participants during this study were unmatched to the form of stereotypy that the
client engaged in. Staff provided instruction to complete both vocal and motor responses
independent of if stereotypy was vocal or motor. By using matched responding, participants are
required to engage in an incompatible response to the stereotypy they are engaging in. This may
be more effective in reducing frequency of stereotypy by reinforcing the incompatible response.
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The current study used 3 consecutive correct responses before the participant was redirected
back to natural environment training. The use of a more intense intervention, for example 5
consecutive correct responses may result in greater reductions of stereotypy due to increased
response effort.
Despite the limitations noted below, this study did show positive results. The use of
RIRD intervention did not result in increased aggression, or reductions of appropriate
vocalizations or social interactions and demonstrated great clinical significance. Although
reductions of stereotypy were not demonstrated to the effect that previous literature had
indicated, the reduction of Aaron’s stereotypy across treatment would likely be clinically
significant in determining if continuing this procedure with Aaron during the duration of his
clinical sessions would be beneficial. Aaron engaged in high levels of stereotypy prior to
intervention during both discrete trial and natural environment training. The use of RIRD
allowed Aaron to participate more fully in NET with staff when RIRD was implemented as staff
were not waiting for stereotypy to end before providing an instruction. Along with slight
reductions in stereotypy, it is also significant that no avoidance behavior or aggressive behaviors
were demonstrated during this study. The results demonstrate a significance of using this
procedure for both participants and allows conclusions to be drawn on the continued use of this
procedure for both participants. Although no measures of social validity were recorded during
this study, direct feedback provided to this researcher indicated that this study had overall
positive feedback. Feedback determined that the implementation of RIRD and subsequent
reduction in stereotypy were noticed by the staff implementing the procedure. Staff and the
clinical supervisor showed interest in continuing RIRD as a procedure for reducing high
frequency of stereotypy during all sessions.
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The current study was conducted to replicate the effects of reducing stereotypy with the
use of RIRD, but to also determine side effects that are present with the use of RIRD. This was
done by using a novel design in the area of RIRD research in which participants engaged in three
separate conditions during each session. The three conditions are able to function as an ABA
reversal design within each session it is implemented. The use of this type of design may be
beneficial in providing a pre-intervention condition to function as a control or satiation period.
Pre-intervention conditions function as a control condition because, during that time the
participant was not provided with demands, was allowed access to all tangibles and to attention
from staff, and continued engagement in stereotypy. The continued engagement in stereotypy
during this control condition indicated that the function of stereotypy was likely an automatic
function. The use of the pre-intervention condition as a satiation period showed that even when
participants were given ten minutes to freely engage in stereotypy, stereotypy continued during
therapeutic activities in the form of natural environment training and was not reduced due to the
satiation period.
Limitations
This study showed five potential limitations that should be addressed in the future
research of this area. The first, and perhaps largest limitation in this study was the lack of
therapeutic effect that RIRD had on the participants stereotypy. While we saw slight reductions
in stereotypy for Aaron, there were no significant reductions in stereotypy during treatment for
Spencer. The lack of reductions in stereotypy for both participants suggest that RIRD did not
function as an aversive procedure and therefore, did not produce the results that are expected of a
punishment procedure. If RIRD did not function as an aversive procedure for participants, we
should not expect to see reductions in target behaviors or other side effects of punishment
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procedures, such as increased aggression or emotional responding. Variations that may affect
aversiveness of this procedure includes the number of responses clients are required to complete,
the duration of RIRD sessions, and consistency of RIRD being implemented with participants.
Future researchers should evaluate the effectiveness of RIRD using higher response
requirements, longer durations of RIRD, and more consistent implementation of RIRD during
therapeutic sessions.
The second limitation in this study was the small number of participants available to
participate in such a study. Participants needed to show a clinically significant frequency of
stereotypy that interfered with therapeutic activities at the clinic in order to participate in the
study due to the punishment nature of the RIRD procedure. Future researchers should conduct
RIRD research with a larger number of participants to demonstrate a causal relation between
RIRD and the reductions of stereotypy.
The third limitation in this study was a lack of consistency across sessions for both
participants. Lack of consistency included large gaps of time between implementation of RIRD
due to client cancelations and limited staff availability due to COVID-19. Along with
participants going long durations without the intervention, the intervention was only
implemented for a fraction of the participants session time during the week. Both participants
received a half hour session during their 2-4-hour long session at the clinic. The lack of time
spent in RIRD intervention is likely a factor as to why this study’s results did not replicate those
of the previous literature. Future researchers should conduct RIRD sessions for longer periods of
time with more consistency across sessions. The potentially most effective treatment would be to
implement RIRD for the total duration of each of the participant’s sessions to avoid large gaps in
between when intervention is in place.
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The fourth limitation of the current study and a second potential reason for the lack of
effectiveness in reducing stereotypy was the implementation of RIRD during natural
environment training conditions. This may be a limitation as NET procedures already involve a
degree of interruption and interaction from the staff in the form of demands associated with the
play condition. Although demands are placed on the client, they are often considered to be a low
response effort demand and the NET demands are commonly reinforcing for the individual’s
behaviors as they are engaged in the play activities. During skill and language acquisition
programing, staff are commonly encouraged to use behavioral momentum and prompting
procedures to allow clients to contact reinforcement for skills in their current repertoire followed
by a high demand task. Due to participants being exposed to the behavioral momentum that is
commonly used throughout sessions, RIRD may have had a less effective result as it also used
responses in the participants repertoire followed by redirection back to play. The NET and
behavioral momentum procedures may have overshadowed the effects of RIRD resulting in the
lessened effects demonstrated for both participants. Levels of stereotypy may differ for
participants under high- and low-level demands. Future researchers may compare RIRD
procedures when they are implemented in low demand settings such as NET versus high demand
settings such as discrete trial training.
The final limitation that should be noted in this study is that all data for this study was
collected from GoPro video footage of each session, resulting in some audio and video barriers.
On occasion, sounds of toys, other clients in the clinic, and staff outside of the treatment room
could be heard over the video footage. This resulted in occasions that it was difficult for the
observer to determine if vocal stereotypy was occurring or if it was a result of the outside audio.
The camera range of the GoPro video camera was quite good. However, there were occasional
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times that the participants were not seen on screen due to limited range of view from the camera.
This may have resulted in missed motor stereotypy and social interactions that occurred while off
camera. Although times of poor audio and video qualities was low, future researchers may record
data in real time, or via video cameras from a higher level to allow for full view of the treatment
room.
Although the expected reductions of stereotypy were not observed during this study, it
does not indicate that this study was without purpose. We indicated that there was clinical
significance in the reductions that were observed, positive social validity from the clinic staff
implementing the procedure, and lack of significant negative side effects. These results indicate
that the use of RIRD as a procedure to treat stereotypy may be more beneficial than other
procedures. Continued research on the variations of RIRD and the limitations of this study
should be conducted to determine the least intrusive but most effective treatment in reducing
stereotypy.
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